Schlieren photography turns out that the PM concentration changes simultaneously with elapsed time and it gives difficulties to the measuring of PM concentration at real time. (Photo1) Photo1 :
Schlieren method Photograph of Exhaust Gas Flow from Combustion Chamber.
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As described in previous approach, in an effort to measure these parameters, we applied the optical measuring system, which based on the Rayleigh
Debye theory of scattering light and attenuation technique to make clear the particle sizes, number density and mass concentration of PM distributed from combustion chamber outlet2) and simulated diesel engine3). The results obtained by the optical system were compared to those of filtering system (JIS) and there is no significant difference between these results. The difference of two methods is within 8 %. The principle of measuring method is fully described in reference2) and3)
.
The results show that the air-gas supplied ratio influences the concentration of distributed PM.
Depend upon the flow-rate of C3H8 and 1.3 C4H6 gas and air supplied to the combustion chamber, when the equivalent dilution ratio increased the mass concentration of PM obtained in exhaust gas was also increased, respectively. (Fig.1) Besides, the results imply that a well-designed PM concentration measuring system enhances the sensitive of measurement, especially for the low PM concentration zones. In this paper, detailed information of the PM concentration in exhaust gas from practical diesel engine, according to engine operation condition, is investigated, using abovementioned optical measuring system. The engine specification is shown as in For present test engine, the PM volume mean diameter is around 90 nm to 120 nm, the number density is from 0.83x107 to 11.85x107 particles/cm3, the volume mean fraction is from 0.35x10-8 to 6.45x108 cm3/cm3 and the mass concentration is from 0.05 g/m3 to 0.13 g/m3 depend on operating engine load condition and quality of test fuel oils.
The results attained by this measuring method allows the well-understanding of diesel engine condition at real time and emission control strategies as well as engine automatic control.
